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Abstract 
Background: Nowadays the use of herbs as an alternative to the chemical drug is considered by researchers. 
Aloe vera belongs to the Asphodelaceae family, a medicinal plant that has been used since ancient times for different 
pharmaceutical products. This study aimed to evaluate the antibacterial properties of Aloe vera grown in 
Khouzestan, southwest of Iran. Materials and Methods:For this purpose, ethanol extract was prepared from aerial 
parts of Aloe vera and its activity was tested against some gram-positive (Enterococcus faecalis, Staphylococcus 
aureus, Bacillus cereus) and gram-negative (Pseudomonass aeruginosa, Salmonella Typhi, Proteus mirabilis) 
bacterial species through standard Kirby-Bauer disc diffusion method. Minimum inhibitory concentration and 
minimum bactericidal concentration were also investigated. Results: The Aloe vera extract showed antibacterial 
activity against the majority of bacteria. The highest activity (about 25mm inhibition zone) happened against P. 
aeruginosa but it did not show any inhibitory activity against S.aureus and P. mirabilis. The MIC was found as 10 
mg/ml while MBC ≥ 80. Conclusion: Based on the results of this study it can be suggested that Aloe vera contains 
active antibacterial substances that can be used efficiently for bacterial pathogen control and it should be considered 
as a potent antimicrobial source for finding new antibiotics, especially against resistant species. 
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Introduction 
Aloe Vera is a medicinal plant used for the 
management of various infections since ancient times 
as it has anti-inflammatory, anti-microbial, and 
immune-boosting properties (1). 
Herbal medicine has been the basis of treatment and 
cure for various infectious diseases and physiological 
disorders in traditional medicine. Active components 
of plants play an important role in infection treatments 
and pathogens control (2). 
Aloe vera is a cactus-like plant, although is 
related to the onion, garlic, and asparagus.  It is a 
stemless plant with triangular and fleshy leaves 
ranging in color from gray-green to bright green with 
small white teeth in the margin of its leaves. The leaves 
are composed of three layers: an inner gel, a yellow 
sap, and the outer thick layer of 15 to 20 cells called as 
rind (3). 
The parenchymatous cells in the fresh leaves secrete a 
colorless mucilaginous gel that contains 98% to 99% 
water and 1-2% active compounds like aloesin, aloin, 
Niroomand et al.                                    Assessment of the Antibacterial Potential of Aloe vera as a Source of Antibacterial … 
                      
Archives of Medical Laboratory Sciences 
22 
aloe-emodin, aloe-mannan, flavonoids, saponin, 
sterols, amino acids, and vitamins. Free 
anthraquinones and their derivatives like barbaloin-IO-
aloe emodin anthrone, isobarbaloin, and chromones in 
Aloe Vera leaves exert a strong purgative effect and are 
potent anti-microbial agents (4). 
The natural habitat of Aloe vera is unclear, as 
the species has been widely cultivated throughout the 
world. Aloe vera has very effective properties that have 
given this plant an almost perfect reputation, and it is 
intended as a wonderful magical herb in medicine V. C 
(2017). This plant produces antiseptic agents such as 
salicylic acid, lupeol, cinnamonic acid, sulfur and 
phenols, all of which are known as growth-inhibiting 
and/or killing agents for fungi, bacteria, and viruses 
(5). The gel of Aloe vera was used to cure 
stomachache, gastrointestinal problems, skin disease, 
constipation, radiation injury, inflammation, healing of 
wounds, burns, ulcer, and diabetes (6).  
Khouzestan has a warm and humid climate 
and concerning this fact that active constituents of 
plants can be influenced by ecophysiological 
conditions, it is necessary to investigate the medicinal 
properties of plants in different regions. 
The purpose of this study was to investigate the 
antibacterial properties of ethanol extract of cultured 
Aloe vera in Khouzestan, Iran, against some clinical 
pathogens. 
Methods 
Extract preparation. The understudy plants 
were collected from the local market in Khouzestan, 
Iran, and identified based on taxonomic criteria in the 
department of biology, Shahid Chamran University. 
To extract preparation, the leaves of Aloe vera were 
shade dried at room temperature for 72 h and then grind 
into a fine powder using an electric blender. Using 10 
ml of ethanol–distilled water (8:2) v/v, centrifugation 
(3000 rpm, 15 min), and collecting the supernatant, the 
ethanolic extract was obtained from one gram of 
powder. This process was repeated for three times. 
Finally, the ethanol was removed by evaporation at 
room temperature (7). 
Antibacterial activity assay. Different 
bacterial species and strains were used for finding the 
possible antibacterial activity of ethanol extract of Aloe 
vera including E. faecalis , S. aureus, B. cereus, S. 
Typhi, P. mirabilis and 5 antibiotic resistance strains of 
P.aeruginosa namely Ps. 11, Ps.7, Ps.4, Ps. 22 and Ps. 
S. 
These bacterial species were originally 
collected and isolated from clinical specimens of 
patients and identified based on biochemical 
identification of the Bergey's manual of systematic 
bacteriology. 
Four concentrations including 50, 100, 200, 
and 400 mg/ml of extract were prepared in ethanol and 
their antibacterial activity was evaluated by the disc 
diffusion method against tested bacteria. The tested 
bacteria were cultured in Mueller-Hinton broth 
(Merck, Germany) and incubated at 37°C till 0.5 
McFarland turbidity. Then with a sterile cotton swab, 
a lawn culture was prepared on Mueller- Hinton agar 
(Merck, Germany) and allowed to remain in contact for 
1 min (8, 9). Sterile 6mm filter paper discs were 
saturated by these solutions (each with 40 μL of
solution) and were placed on lawn cultures. Thus, the 
effective amount of extract in each disc was 2, 4, 8, and 
16 mg, respectively. The plates were remained 1h at 
room temperature for extract diffusion through the agar 
and then incubated at 37°C for 24 h. The inhibition 
zone around each disc was measured and recorded 
(mm) (10). 
MIC and MBC determination. MIC 
(minimum inhibitory concentration) and MBC 
(minimum bactericidal concentration) of Aloe vera
ethanolic extract were determined in 2.5-80 mg/mL 
concentrations in a twofold serial dilution against E. 
faecalis by macro broth dilution assay method. The 
tubes were incubated at 37°C for 24 h. The least 
concentration in the above series with no sign of visible 
growth was reported as the MIC. A loop full of broth 
from growth negative tubes in the MIC assay was 
cultured on Mueller- Hinton agar for determining the 
MBC.  
The plates were incubated at 37°C for 18-24 h. 
The highest dilution (least concentration) that inhibited 
colony formation on a solid medium was considered as 
MBC (11). 
Results 
The results of antimicrobial activities obtained from 
the ethanolic extract of Aloe vera have been presented 
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in table 1. As it can be found, the extract was effective 
against all tested bacteria except S. aureus, P. 
mirabilis, and P.aeruginosa strain 4. While in other 
cases the inhibition zone was noticeable. The greatest 
inhibition zone for E. faecalis was observed at 200 and 
400 mg/mL concentrations and the less inhibition zone 
was found at 50 mg/ml concentration. In general, the 
highest activity (about 25 mm inhibition zone) was 
found against P. aeruginosa strain 22 (Table 1).  
The results of MIC and MBC were presented 
in table 2. The MIC was found as 10 mg/ml while 
MBC ≥ 80. 
Table 1: Antibacterial activity of ethanol extract from Aloe vera. 
Bacteria species Ethanol extract(mg/mL)
Gram positive 50 100 200 400
E.faecalis 13 17 20 20
S. aureus R R R R
B. cereus R R 10 11
Gram-negative
P.aeruginosastrain4 R R R R
P.aeruginosastrain7 10 11 16 20
P.aeruginosastrain11 8 12 17 20
P.aeruginosastrain 22 R 15 15 25
P. aeruginosastrains R R 12 15
S. Typhi R R 12 14
P. mirabilis R R R R
R: Resistant, * Inhibition zone diameter (mm). 
 
Table2: MIC and MBC )mg/mL) of Aloe vera  ethanol extract against E. faecalis 
Enterococcusfaecalis Ethanolic extract (mg/mL) 
MIC 10 
MBC ≥ 80 
Discussion 
Today, one of the main causes of human 
infection is the antibiotic resistance of bacteria due to 
the use of antibiotics which causes the emergence and 
spread of antibiotic-resistant bacterial strains (12). 
The search for the discovery of healthy and effective 
antimicrobial agents continues it can be used for both 
therapeutic and preventive purposes in the case of a 
broad range of bacterial infections. So 
pharmaceutical companies are now looking for 
alternative drugs from other sources, including 
plants. Because it is known that medicinal plants 
produce substances with antimicrobial activity (13). 
The inhibitory activity of aqueous, ethanol 
and acetone extracts of the A. vera gel against some 
human and plant pathogens was measured by the disc 
diffusion method (14). Ibrahim et al.,(2011) find that 
the ethanol and acetone extracts have significant 
inhibition against all tested pathogens. Cock et al. 
(2008) studied the antimicrobial activity of Aloe 
barbadensis leaf gel components (15). At this test 
they fractionated the methanol extracts of A. 
Pseudomonas aeruginosa inner leaf gel by RP-
HPLC tested these fractions for antimicrobial activity 
against a range of bacteria and fungi. The result 
showed that five fractions have antimicrobial activity. 
Thiruppathi et al (2010) prepared different extracts of 
Aloe vera with various solvents like as hexane, ethyl 
acetate, petroleum ether, and ethanol and determined 
their antimicrobial activity against gram-positive 
bacteria (Bacillus subtilis, Staphylococcus aureus), 
and gram-negative bacteria (Escherichia coli, 
Klebsiella pneumonia, Pseudomonas aeruginosa). 
Ethyl acetate (1-9 mm) and ethanol extract (7-
12 mm) were identified as having antimicrobial 
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activity (16). 
The result of this study showed that Alo  vera
did not have any inhibitory activity against S.aureus, 
P.mirabilis, and P.aeruginosa strain4, ie. They were 
resistant, maybe, because of cell wall permeability or 
due to other structural and/or metabolic factors (17). 
Our results confirm those previously reported by 
Nejat Zadeh et al. (2013) that observed minimum 
growth suppression against S. aureus (18). The 
antimicrobial effect of Aloe vera on Bacillus cereus 
was not notable. Similar results were also observed 
by cock et al. The highest inhibition zone of 
P.aeruginosa strain11, 7, and 22 were found at 
400 mg/mL concentration. This result does not 
coincide with studies made by Philip et al. (19). 
Among the factors that may affect the antibacterial 
effects of a plant extract Extraction method and type 
of solvent are important factors. Extracts obtained 
from a plant by different methods and solvents can 
have different antibacterial effects on a particular 
bacterium (20). 
This difference may be due to several 
possible reasons such as permeability barrier 
provided by the presence of cell wall with multilayer 
structure in Gram-negative bacteria or the membrane 
accumulation mechanisms or presence of enzymes in 
periplasmic space which can break- down foreign 
molecules introduced from outside. 
The inhibitory effect against P. areuginosa 
isolates that were among resistant isolates is of great 
importance that creates hope for finding new 
antibacterial substances from this plant against this 
pathogen. Soon Choi and Shin., (2017) showed that 
Aloe vera had a concentration-dependent effect on all 
of the examined bacteria, particularly on 
P.aeruginosa (21). A study by Goudarzi (2015) 
showed similar results that, Aloe vera gel at various 
concentrations can be used as an effective 
antibacterial agent to prevent wound infection caused 
by P. aeruginosa (22). 
Some studies have found that bioactive 
components of Aloe extract, polyphenol of 
anthraquinone such as Aloe-emodin, aloin cause such 
desirable effects of the Aloe. Several 
phytoconstituents like flavonoids, phenolics, and 
polyphenols, tannin, terpenoids, sesquiterpenes, etc. 
are effective antimicrobial substances against a wide 
range of microorganisms (4). These studies have 
discovered that the phenolic component of Aloe vera
has antimicrobial and anti-tumor effects. The 
phenolic component of Aloe vera has been reported 
to have potent anti-lipid peroxidation inhibitory 
effects in the livers and brains of mice (21). These 
findings were in agreement with Abakar et al. (2017) 
who stated that the gel of Aloe vera can promote 
wound healing due to the presence of some 
components like anthraquinones and hormones which 
possess antibacterial, antifungal and antiviral 
activities (23). Also, Sahu et al. (2013) reported that 
the bitter yellow latex-containing anthraquinones and 
glycosides have been reported from the middle layers 
of leaf (24). On the other hand, investigations for the 
production of new antibacterial compounds because 
of the high resistance of pathogenic microorganisms 
to synthetic antibiotics have attracted more attention.  
Aloe vera (A. barbadensis Miller L.) is most 
biologically active among 400 species. According to 
the World Health Organization (WHO), aloe is the 
best source for obtaining a variety of drugs, because 
this plant can survive in both hot and cold 
temperatures (25). 
The MIC was found as 10 mg/mL while 
MBC ≥ 80 mg/mL. It means that the active 
substances in the ethanolic extract have bacteriostatic 
activity rather than bacteriocidal activity and are 
effective as low as 10 mg/ml concentration. It may be 
that the active ingredients of this extract interfere with 
metabolic pathways of the bacterial cell and hence 
growth inhibition happened.  
Another possible mechanism of activity is 
targeting protein synthesis in the bacterial cytoplasm. 
So as a result of inhibition of protein synthesis and/or 
error-prone synthesis of proteins, the bacterial 
metabolism and cell growth and division will be 
interrupted and growth inhibition has happened.  
We can call this extract as bacteriostatic 
agents which can inhibit bacterial growth but 
generally do not kill them. 
Conclusion 
Our results showed that the ethanol extract of 
Aloe vera aerial part was effective against both gram-
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positive and gram-negative bacteria. The extract at 200 
and 400 mg showed high antibacterial activity, thus 
these concentrations had inhibited the growth of 2 out 
of 3 gram-positive bacteria and 5 out of 7-gram 
negative bacteria. It is hoped that this study could help 
to introduce some new and natural origin substances to 
formulate more potent antimicrobial drugs. 
Conflict of Interest 
The authors declared no conflict of interest. 
Acknowledgement 
The authors would like to thank Professor 
Hossein Motamedi for his assistance and appreciable 
suggestions. 
Funding/Support  
The authors wish to thank Payame Noor 
University for support in the form of a research grant. 
References 
1. Supreet J NR, Ravleen N, Jaideep S, Afshan L, Naveen G, Priyanka 
A, Swati P. . Antibacterial Effect of Aloe Vera Gel against Oral 
Pathogens: An In-vitro Study. Journal of clinical and diagnostic 
research 2016;10(11):210-7. 
2. Tamil Selvan R AKSMM, Asrar Sheriff, N.Md. Azmathullah 
Phytochemical screening of Acalyo haindica L. leaf extracts. 
IntJApplBiol Pharm 2012;3(2):158-61. 
3. Efterpi V. C PCF. Aloe vera: A plant for many uses. Journal of 
Food, Agriculture & Environment. 2017;8(2):245-9. 
4. Suresh K SS, Harisaranraj R. Studies on In vitro antimicrobial 
activity of ethanol extract of Rauvolfia tetraphylla. Ethnobotanical 
leaflets 2008;12:586-90. 
5. Neena IE GE, Poornima P,Korishettar R. . An ancient herb Aloe 
vera in dentistry: A review. Journal OralRes Rev 2015;7:25-30. 
6. Malar R.J.J JM, Nancy Beaulah S, Laju R S, Anupriya G , Renola 
Joy Jeba Ethal T. . Antibacterial and Antifungal Activity of Aloe vera
Gel Extract. International Journal of Biomedical and Advance 
Research. 2012;3(3):184-7. 
7. Darabpour E MH, Seyyednejad S.M. Antimicrobial properties of 
Teucrium polium against some clinical pathogens. Asian Pac Journal 
Trop Biomed 2010:124-7. 
8. Motamedi H SA, Maleki S, Seyyednejad S.M. Ziziphusspina-
christi, a native plant from Khuzestan, Iran, as a potential source for 
discovery new antimicrobial agents. . Asian Journal of Plant Science 
2009;8(2):187-90. 
9. Zuraini Z SS, Mastura M. Antimicrobial activity of piper ribesoides 
root extract against Staphylococous aureus. . Journal of Applied 
Biological Sciences 2007;1(3):87-90. 
10. Seyyed nejad S. M NM, Darabpoor E, Motamedi H. . 
Antibacterial activity hydroalcoholic extract of Callistemon citrinus 
and Albizia lebbeck. . American Journal of Applied Sciences 
2010;7(1):13-6. 
11. Seyyed nejad S. M MH, Vafaei M, Bakhtiari A. The antibacterial 
activity of Cassia fistula organic extracts. . Jundishapur Journal of 
Microbiology 2014;7(1):e8921. 
12. Masoumipour F HM, Sasan H, Jafarinasab T. Antimicrobial 
Effect of Combined Extract of Three Plants Camellia Sinensis, 
Teucrium Polium and Piper Nigrum on Antibiotic Resistant 
Pathogenic Bacteria. Iran Journal of Medical Microbiology. 
2019;13(2):114-24. 
13. Soleimani N EN. Evaluation of the antibacterial effects of 
Cinnamomum Verum and Ferula gummosa On a number of gram-
positive and gram-negative bacteria. New cellular and Molecular 
Biotechnology Journal. 2016;6(23):87-93. 
14. Ibrahim M SM, Lakshmi Narasu M. Phyto-chemical analysis and 
antimicrobial evaluation of Aloe vera gel against some human and 
plant pathogens. . JCurrChem 2011;1(1):1-11. 
15.Cock IE. Antimicrobial Activity of Aloe barbadensis Miller Leaf 
Gel Components. Internet Journal of Microbiology 2007;4(2). 
16. Thiruppathi S RV, Sivakumar T, ThirumalaiArasu V. 
Antimicrobial. Activity of Aloe vera (L.) Burm.f. against pathogenic 
microorganisms. Journal of Biosciences Research 2010;1(4):251-8. 
17. Motamedi H DE, Gholipour M,  Seyyed nejad S.M. Antibacterial 
effect of ethanolic and methanolic extract plantago ovate and oliveria 
decumbens endemic in Iran against some pathogen bacteria. 
International Journal of pharmacology. 2010;6(2):117-22. 
18.Nehatzadeh F. Antibacterial activities and antioxidant capacity of 
Aloe vera. Organic and Medical Chemistry Letters 2013;3(5):1-8. 
19. Philip J JS, Iyer P. Antimicrobial Activity of Aloevera 
barbedensis, Daucus carota, Emblica officinalis, Honey and 
Punicagranatumand Formulation of a Health Drink and Salad. . 
Malaysian Journal of Microbiology. 2012;8(3):141-7. 
20. Rezaee M AM, Romiani R, Moadi H, Rashidi pour M, Taleii Gh. 
Investigation of the antibacterial effects of Medicago sativa extract 
compared to three antibiotics. yafte. 2013;15(2):61-5. 
21. Choi S. H SHS. Anti-inflammatory and Anti-bacterial Effects of 
Aloe vera MAP against Multidrug-resistant Bacteria. Journal of 
Natural Product Sciences 2017;23(4):286-90. 
22. Goudarzi M FM, Azad M, Seyedjavadi S. S, Mousavi R. Aloe 
vera Gel: Effective Therapeutic Agent against Multidrug-Resistant 
Pseudomonas aeruginosa Isolates Recovered from Burn Wound 
Infections. Chemotherapy Research and Practice. 2015:100-5. 
23. Abakar O. M. H BSE, Abadi R.S. Antimicrobial activity and 
minimum inhibitory concentration of Aloe vera sap and leaves using 
different extracts. Journal of Pharmacognosy and Phytochemistry. 
2017;6(3):297-303. 
24. Sahu P. K GDD, Singh R, Pandey P, Gupta S, Shrivastava A. K, 
Kumar A, Pandey K.D. Therapeutic and Medicinal Uses of Aloe vera: 
A Review. Pharmacology & Pharmacy 2013;4:599-610. 
25. Saket K. DSJ, Rajesh S. Evaluating Antimicrobial activity of Aloe 
vera Plant Extract in Human Life. Biomed Journal of Scientific & 
Technical Research. 2011(7):13-18. 
